Is baroreflex control of sympathetic activity and heart rate active in the preterm fetal sheep?
The arterial baroreflex is a fundamental reflex that buffers rapid changes in arterial blood pressure (BP) via regulation of the heart rate and sympathetic nerve activity to the vasculature. In adults a sigmoidal relationship between BP and both heart rate and sympathetic nerve activity is well documented. Its role in blood pressure control before birth is unclear. Preterm babies have a high incidence of low BP, especially in the first few days of life, which could be related, in part, to immaturity of the baroreflex. In the present study, we investigated the baroreflex control of fetal heart rate and renal sympathetic nerve activity (RSNA) in preterm fetal sheep in utero (102 +/- 1 days of gestation; term 140 days). Phenylephrine was associated with a significant increase in BP from 38 +/- 2 to 58 +/- 3 mmHg and a decrease in heart rate (HR) from 177 +/- 4 to 116 +/- 8 beats per minute (bpm). Sodium nitroprusside was associated with a significant fall in BP from 38 +/- 2 to 26 +/- 1 mmHg and an increase in HR from 182 +/- 4 to 274 +/- 8 bpm. However, the time between the 50% changes in BP and HR was significantly greater after hypotension than hypertension (31 +/- 8 s vs. 14 +/- 5 s, P < 0.05). No significant changes in RSNA occurred with either stimulus. This suggests that there are different maturational tempos for the components of the central autonomic response to altered blood pressure.